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Summary A study of the capacity of Exserohilum turcicum (Pass.) Leo. et Sug., to survive in 
sorghum field soil gave negative results, proving its inability to survive saprophytically in soil. That 
alternate graminaceous hosts and low seed-borne nature of the fungus might be involved in causing 
the seedling blight has been indicated. 
Introduction 
The pathogenic fungus Exserohilum turcicum (Pass.) Leonard et Suggs 3, Comb. nov. 1974, 
(= Helminthosporium turcicum Pass., H. inconspicuum Cooke et Ellis, Bipolaris turcica (Pass.) 
Shoemaker, and Drechslera turcica (Pass.) Subramanian etJain) is known to persist in crop residues 
in the fields after harvest. Rangaswami and Ethiraj 6 reported that Helminthosporium turcicum 
survived longer on sorghum in host tissues in sterile soil than in non-sterile soil. Arjunan I and Nazir 
Ahmed 4also reported that H. turcicum was carried on seeds and also lived in soil saprophytically. 
However, studies on the ability of E. turcicum to survive in soil were very few and inconclusive. 
Hence, the various aspects of its saprophytic capabilities in soil were reinvestigated. 
Material and methods 
For colonization tests, samples of sorghum field soil were collected from six different localities 
around Bangalore, pooled together, sieved and mixed thoroughly. One hundred gram of this soil was 
saturated with water in a perforated box with its bottom lined by a layer of filter paper. The excess 
water was allowed to drain off and weighed. Then the soil was oven dried. The difference in weight 
between saturated and oven dried soil was 26.0 g which was considered as the water-holding capacity 
of the soil. By adding 26.0, 19.5, 13.0 and 6.5 ml of water to each 100 g of soil, soil moisture conditions 
hereafter referred to as saturated, wet, moist and dry were prepared in earthenware pots. Autoclaved, 
surface-sterilized pieces of straw and surface-sterilized seeds of four varieties of sorghum viz Swarna, 
Neerujola (cultivars), CSH 6 and 148 (hybrids) were buried separately about 5 cm deep in the soil at 
the rate of 20 per pot. Moisture levels were maintained by adding up the daily loss of water by weight. 
Straw bits and seeds were removed at weekly intervals and plated on Martin's Rose Bengal 
Streptomycin Agar medium. Petri plates were incubated at laboratory temperature (28~ 2 ~ for 
seven days and examined periodically for the fungal colonies developing on the substratum. 
For tests of ability of E. turcicum to survive in straw or seeds in soil, autoclaved seeds and bits of 
sorghum straws were allowed to become colonized by the fungus (culture obtained from the Division 
of Mycology and Plant Pathology, Indian Agricultural Research Institute, New Delhi, India) and 
were then buried about 5 cm deep in soil at moisture levels mentioned above. Survival studies using 
naturally infested material (leaf or stem) could not be conducted as a number of other fungi 
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(saprophytic and/or pathogenic) obscured E. turcicum. Straw bits and seeds were removed at weekly 
intervals and plated on Martin's Rose Bengal Streptomycin Agar medium. Percentage of straw bits 
and seeds yielding E. turcicum was recorded. 
Results and discussion 
Fungal colonization of sorghum straw bits and seeds in sorghum field soil 
Before attempting toexperimentally evaluate the saprophytic potentiality orE. turcicum in soil, it 
seemed worthwhile to examine the occurrence of the fungus in natural field soil. The percentage 
occurrence of different fungi on bits of straw and seeds buried in moist soil over a period of 12 weeks 
was recorded. Both autoclaved and surface-sterilized straw bits were colonized by several soil fungi, 
chiefly species of Aspergillus, Cunninghamella, Fusarium, Mucor, Rhizopus and Trichoderma. Only 
Drechslera tetramera could be isolated from surface-sterilized straw bits and seeds of variety CSH 6 at 
63 days of incubation. A very low percentage of sterilized straw bits and seeds yielded species of 
Absidia, Alternaria, Curvularia and Penicillium. Not even a single colony of E. turcicum could be 
isolated from either the seeds or straw bits at any time from seven to 84 days incubation. This 
indicates the inability of the fungus to survive saprophytically in natural sorghum field soils. 
Fungal colonization of sorghum straw bits and seeds in sorghum field soil adjusted to various moisture 
levels 
The influence of soil moisture on colonization of fungi occurring in sorghum soils was investigated 
with a view to determine whether this factor affected colonization of sorghum straw bits and seeds by 
E. turcicum. Colonization of three substrates (autoclaved straw bits, surface-sterilized straw bits and 
seeds) buried in dry, moist, wet and saturated soil was observed after 3, 6, 9 and 12 weeks of 
incubation. A high percentage of substrates yielded species of Fusarium, Mucor, Rhizopus, 
Trichoderma and Verticillium while Alternaria tenuis, Chaetomium sp., Humicola grisea, Nigrospora 
oryzae, Sordariafimicola and Trichurus terrophilus were restricted to surface sterilized straw bits and 
particular variety of seeds. Only Drechslera grisea and D. tetramera were isolated from seeds and 
sterilized straw bits at 3 and 9 weeks of incubation respectively. Substrates did not yield E. turcicum 
either at any incubation period or at any of the moisture levels tried. 
Experiments on the saprophytic activity of the fungus in soil, only indicated its poor competitive 
ability. Inability of E. turcicum to colonize the offered substrates was not governed by the moisture 
levels of the soil. While this is not claimed unequivocal proof for the absence of E. turcicum spores 
from natural soil, it nevertheless uggests the potential inability of the fungus for saprophytic 
colonization of the particular substrate. 
Table 1. Percentage survival of Exserohilum turcicum colonized on sorghum straw and seeds in moist 
soil 
Incubation period (days) 
Substrate 7 14 21 28 35 42 49 56 63 70 77 84 
Straw 100.0 80.0 80.0 75.0 75.0 60.0 50.0 25.0 25.0 25.0 15.0 10.0 
Seeds: Swama 83.3 83.3 66.6 100.0 83.3 75.0 60.0 50.0 50.0 33.3 20.0 20.0 
Neerujola 66.6 66.6 100.0 66.6 66.6 66.6 50.0 50.0 50.0 40.0 20.0 20.0 
CSH6 80.0 50.0 66.6 66.6 50.0 50.0 50.0 33.3 25.0 " 20.0 16.6 16.6 
148 75.0 50.0 50.0 50.0 33.3 33.3 33.3 33.3 2g.5 33.3 16.6 12.5 
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Survival ofE. turcicum in artificially inoculated sorghum straw bits and seeds buried in sorghum field soil 
adjusted to various moisture levels 
Colonized straw bits and seeds buried in moist soil were removed at weekly intervals up to 12 weeks 
and percentage of straw bits and seeds yielding E. turcicum was recorded (Table 1). Survival was 80% 
in straw bits up to three weeks of incubation. At the end of 12 weeks, it was only 10%. As the 
percentage survival of E. turcicum at the end of seven weeks' incubation i  soil fell to a fourth of the 
original, especially in straw, Trichoderma colonization became quite apparent. Both the organisms 
from then onwards continued to survive in straw bits and seeds even at the end of 12 weeks although 
only up to 10 to 15%. 
To find out the relationship between soil moisture and survival ofE. turcicum in sorghum field soil, 
colonized straw bits and seeds were buried in dry, moist, wet and saturated soil as before and the 
survival of the pathogen evaluated at 3, 6, 9 and 12 weeks of incubation (Table 2). At 3 and 6 weeks of 
incubation, survival of the pathogen was highest in dry and moist soils in the case of straw bits. In the 
case of seeds, dry, moist and wet soils were more suitable. Saturated soil reduced the survival of E. 
turcicum regardless ofthe substrate. A higher percent of survival was noted on the seeds of cultivars 
than on the hybrids. At 9 and 12 weeks of incubation, the survival of the pathogen was further 
curtailed at increased moisture levels. In general, a higher percent of survival was noticed on seeds 
than on the straw bits. 
Survival tests of the fungus in natural soil by the burial technique 7 thus showed only a poor 
recovery of the fungus from inoculated bits of straw and seeds. A steady decline in the recovery of the 
fungus from the buried materials was also observed with progressive incubation, this being most 
obvious at high soil moisture levels. 
Reports on the ability of the fungus to survive in soil during the fallow periods and cause the 
seedling blight in the next crop of sorghum have been conflicting or at least inconclusive. While 
Arjunan 1 and Nazir Ahmed 4held the view that Helminthosporium turcicum could survive in soil from 
one crop to the next in the infected ebris, Ramakrishnan 5 suggested an essentially air-borne and 
partly seed-borne ature 8 of the fungus. Evidence from the present investigations also favours the 
latter view. There seems little doubt to regard E. turcicum, which is more specialised than the 
root-inhabitants 2, to have poor saprophytic potentialities in soil as its parasitism isconfined to the 
above ground parts of the host. 
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